There are indications that inhibitors of the cyclooxygenase-2 (COX-2) enzyme may cause inhibition of angiogenesis, proliferation of 10 endothelial cells and induce apoptosis in cell systems. The concentrations of inhibitors required for such effects are however much higher than 11 those needed to inhibit COX-2, suggesting that the latter may not be involved in these actions of the drugs. We have however generated data that 12 strongly indicates a critical role for COX-2 suppression in the inhibition of angiogenesis and induction of apoptosis in human cultured umbilical by HUVECs cultured on Matrigel was inhibited by DuP-697 and this inhibition was prevented by PGE 2 but not by DEVD-CHO. These results
Introduction 27
Cyclooxygenase (COX) enzymes convert arachidonic acid to 28 prostaglandin H 2 (PGH 2 ) and exist as two distinct isoforms 29 referred to as COX-1 and COX-2. The COX-1 enzyme is mainly 30 constitutively expressed, but it can be induced by some growth 31 factors such as vascular endothelial growth factor (VEGF) 32 (Akarasereenont et al., 2002; Murphy and Fitzgerald, 2001 ).
33
COX-1 is the predominant isoform in most tissues including the 34 vascular endothelium, renal system and gastric mucosa and in 35 platelets, where arachidonic acid is converted to thromboxane 36 A 2 (Parente and Perretti, 2003; Vane et al., 1998) . By 37 comparison, COX-2 is only constitutively expressed in a few 38 tissues including the rat cecum (Kargman et al., 1996) , brain 39 (Breder et al., 1995) , renal system (Harris et al., 1994) , but it is 40 inducible in a wide variety of cells (Vane et al., 1998) and in the 41 vasculature under conditions of shear stress (Inoue et al., 2002) .
42
In contrast to the physiological role played by COX-1 in the 43 body, expression of COX-2 is associated mainly with the 44 induction of inflammation (Colville-Nash and Gilroy, 2000;  to dry at room temperature before staining with acridine orange 
Inhibition of prostaglandin production by DuP-697and

240
Indomethacin 241 Under basal control conditions, PGE 2 production by
242
HUVECs cultured in SFM for 24 h was 124 pg/ml. Incubation
243
with VEGF for 24 h increased PGE 2 production to 262 pg/ml. of 93% at 10 μM (Fig. 3) . shown to inhibit COX-2 (Fig. 5 ). There was no chromatin propidium iodide (data not shown).
281
The benchmark DNA laddering analysis was also carried out to 
285
DNA laddering after 24 h, which is indicative of apoptosis (Fig. 7) . caspase-3 was maximally induced by 2 h with levels slowly 292 declined thereafter (Fig. 8C, D) .
293
Incubations of cells with PGE 2 (10 μM), the specific caspase-294 3 inhibitor DEVD-CHO (12.5 μM) or VEGF (50 ng/ml) 295 completely reversed apoptosis induced with DuP-697 (10 nM)
296
( Fig. 9) . These compounds also inhibited DuP-697-induced 297 DNA laddering (data not shown). DuP-697 (Fig. 10C, D) . Incubation with the casapse-3 inhibitor 308 DEVD-CHO did not prevent the DuP-697-induced inhibition of 309 tubule formation (Fig. 10D) . tubule formation relative to control levels (Fig. 10D) . VEGF 314 induced tubule formation was significantly reduced by DuP-697
315
(10nM) and this inhibition was reversed with PGE 2 (Fig. 10D) .
316
Indomethacin only inhibited tubule formation at concentrations 317 of 3 μM and above (Fig. 11) . 
324
In all these studies, the peak effects were observed at a 325 concentration of 10 nM DuP-697, which is the IC 50 value for 326 inhibition of COX-2 activity in vitro (Gierse et al., 1995) . DuP-697 induced apoptosis at concentrations specific for the Values are means ± s.e.m. of 3 experiments with 2 replicates in each. Statistical significance was determined using Student's t-test compared to the DMSO controls. ⁎ denotes P b 0.05. 
